A high-throughput mammalian protein expression, purification, aliquoting and storage pipeline to assemble a library of the human secretome.
In the post-human genome-sequencing era, the availability of recombinant proteins has become crucial for the identification of proteins with therapeutic potential. Based upon bioinformatic coding predictions of the genes for putative secreted proteins, we established a high-throughput protein pipeline (HTPP) for the production of a subset of the human secretome. The HTPP was based on a transient expression system in HEK293-EBNA cells at 100 to 500 mL culture scale, combined with an automated affinity purification procedure targeting >75% purity. This was followed by a semi-automated protein sample logistics to provide biologists with quality-controlled and 96 well formatted protein aliquots amenable to cell-based assays. Over a 4-year period, beginning in 2001, we performed over 7,500 transfections representing over 2,200 registered proteins, including both novel and reference proteins, at an average production of 280 proteins/month with a peak production of 320 proteins/month. All these proteins have been tested in more than 50 different cell-based assays. This article describes the major process steps and highlights the optimization required to maintain novel protein production while supporting both stock replenishment and scale-up productions.